Markets of any goods, like the whole economy, are subject to fluctuations, which are usually determined by the economic situation. Fluctuations of different strength affect all markets, including that of real estate. Studies conducted in other countries show that the number of transactions and the price of apartments on the housing market tend to increase in the spring and summer rather than in autumn and winter. In this paper, an attempt was made to verify this relation in Polish conditions using examples of several cities in the period of 1996-2012.
Introduction
In recent years, housing markets, just as price changes in these markets, have become a frequent subject of scientific research throughout the world. There are a number of reasons for the increased interest in this area of study. The most important of them is the cyclicality of housing prices, which has been proved by numerous studies, on the markets of different countries. Price fluctuations in the housing market are usually a result of changes in the economic situation, although some researchers attempted to identify oscillations of a different nature. However, studies carried out in a number of countries indicate seasonality in the number of completed transactions on the housing market (Handbook on RPPI Version 3.0 January 2011) . A problem arises when we attempt to answer the question of whether this seasonality leads to seasonality in the prices of apartments. The answer is unequivocal. Studies conducted on housing markets in Great Britain and the United States suggest that seasonality exists in time series of home prices (KUO 1996; KAJUTH, SCHMIDT 2011; MILLER, SAH, SKLARZ, PAMPULOV 2011; KAPLANSKI, LEVY 2012) . In the Polish case, difficulty in identifying seasonality lies in the following factors:
-it requires a lot of effort to gather information about all transactions (involving both apartments with full ownership and those with a limited right of ownership) in a given local housing market over a period of more than five years, -the fact that a time series of apartment prices which does not take into account the qualitative and quantitative changes in the housing market is used may affect the obtained results, -in the case of the primary market, transaction prices from notarial deeds in which transactions were pledged some time earlier may cause prices from these deeds not to reflect the current market situation. Therefore, an attempt to identify seasonal phenomena in a time series of apartment prices in five www.versita.com/remv vol. 21, no. 4, 2013 cities in Poland in 1996-2012 was undertaken in this article.
Time series components
The analysis of time series concerning different economic phenomena indicates that changes in the level of business activity are influenced by a variety of economic, social, political and natural factors which contribute to the occurrence of fluctuations of different length (Koniunktura na rynku bankowym i ubezpieczeniowym 2001). Fluctuations in time series may be divided, according to their duration, into: development tendencies (trends), random fluctuations, seasonal fluctuations and cyclical fluctuations.
Development tendencies (trends) refer to long-term, regular change trends (growth or decline) of a particular variable under study. Trends may be used to illustrate the development tendency of a process, which facilitates the retrospective description of a given phenomenon in time (Koniunktura gospodarcza Polski, Analiza grup produktowych 1997). Trends occur when the variable under study is affected by a certain set of factors, both of an objective and subjective nature.
Seasonal fluctuations are those changes in the intensity of business activity that take place throughout a calendar year and result from phenomena directly or indirectly connected with the seasons of the year. These fluctuations recur with high regularity over a certain period of time, which is not longer than one calendar year, and may be divided into two categories. The first type of seasonal fluctuations occurs in monthly, quarterly and six-month series and first of all, reflects the influence of the seasons of the year and customs on business activity. The other category of periodic fluctuations includes short-term oscillations, which do not last longer than one month; their phases occur within one day, week or month. They are usually determined by the biological rhythm, the adopted division of labor, or customs (LUBIŃSKI 2002) . This type of fluctuations does not occur in most time series analyzed by economists as the series under study are available in the form of monthly, quarterly, six-month or yearly data.
Random fluctuations result from quite unspecified random causes, which are not related to the essence of a given phenomenon. They are irregular in terms of strength and direction (PASCHAWER 1967) . Random factors causing such fluctuations include natural phenomena, such as floods, droughts and earthquakes, as well as political events, such as wars and strikes.
Cyclical fluctuations are those recurrent changes in business activity which are reflected in the expansion or shrinking of this activity along the trend line (Koniunktura gospodarcza 1982). They are determined by the behavior of economic factors, which significantly distinguishes them from seasonal fluctuations.
In the time series of variables which describe the housing market we may find trends, seasonal fluctuations, random fluctuations and cyclical fluctuations. These variables may include demand, supply, or prices on the housing market. 1 As regards housing prices, we observe trends (in most cases, real estate prices have displayed an upward trend, with the exception of Germany and Switzerland, where real estate prices tended to decrease in , seasonal fluctuations (an increase in the number of transactions during summer vacation in the USA), random fluctuations (drops in the prices of apartments in the flooded areas of Wroclaw in 1997), and cyclical fluctuations resulting from economic factors which affect the behavior of the participants of this market.
Sources of data
In order to identify seasonality in housing prices on the real estate market, information on the asking prices of apartments in the biggest cities of Poland (Cracow, Lodz, Poznan, Warsaw, Wroclaw) in the years 1996-2012 (for the period of 2008-2012 the data included a detailed description of the apartments according to their features) and on the transaction prices of limited rights of ownership to apartments in Poznan in 1996-2010 was collected. As far as time series are concnerned, the average prices of 1m 2 were determined for the period of 1996-2012, hedonic prices of apartments and of 1m 2 for 2008-2012, and average prices of apartments and of 1m 2 for transaction prices in the years 1996-2010.In Polish conditions, there is limited access to data about transaction prices, especially historical ones. 2 The data regarding apartment prices originally covered over 1,900,000 offers of apartments for www.versita.com/remv vol. 21, no. 4, 2013 sale (in six of the biggest cities in Poland). Empty and recurring records were removed, as well as those in which a specific offer was not fully described. The recurrence of data was the result of announcing one offer by a few estate agents, thus they were repeatedly placed in a database. The next stage of the analysis involved checking the reliability of the obtained data. The aim was to eliminate those offers which strayed, for no clearly specified reasons, far from the average. Moreover, it was assumed that the analysis will cover apartments with a floor space of up to 150 m 2 and having no more than five rooms. Both fully owned apartments and ones with a limited right of ownership were examined. As a result of methodological selection 3 , the size of the database was reduced to about 1,000,000 apartments for sale (230,000 offers in Cracow, 130,000 offers in Lodz, 140,000 offers in Poznan, 350,000 offers in Warsaw and 150,000 offers in Wroclaw). The number of offers gathered meets the requirements for the representativeness of the sample. Figure 1 presents the average nominal prices of 1m 2 of apartments in the Polish cities under study in 1996-2012. Source: author's own work.
Moreover, information was collected on offers with full characteristics of dwellings in selected cities in the years 2008-2012. This allowed hedonic price models to be computed and, in result, pure price changes to be obtained. As a result of methodological selection, the size of the database was reduced to 290,000 dwellings up for sale (42, 097 offers in Cracow, 26, 068 in Lodz, 27, 904 in Poznan, 178, 034 in Warsaw and 21, 805 in Wroclaw) . The number of offers gathered meets the requirements for the sample to be considered representative. The research was conducted applying the hedonic method based on the housing price regression equation, which includes the time dummy variable. The choice of qualitative and quantitative variables was limited by the availability of information in the database. Table 1 presents the variables used in the research.
limited right of ownership in multi-family residentials (such information is only available in the housing cooperatives -there are several dozen of such institutions in big cities). There are different ways of providing these data -in some cities, e.g., in Wroclaw, they may be accessed online; in others, e.g., in Poznan, they are provided in the form of pdf printouts (overall information about transactions), whereas in Warsaw, it is possible to browse and rewrite data only from cards, with the most important information included in notarial deeds. Information about dwellings in multi-family residentials (with a full or limited right of ownership) included in notarial deeds is incomplete from the perspective of their applicability for the construction of indexes with the use of hedonic methods (lack of information about the technology used, time of construction, technical condition of the building, standard of decoration). The situation is even worse in the case of single-family dwelling units (houses). Although it is relatively easy to obtain data about the date of transaction, and the location as well assize of a plot, it is hardly possible to find information about the construction technology, the time of construction, the technical condition, the standard of interior decoration, and the usable floor space. Moreover, even if such information is provided, its type is not specified, e.g.,whether it is the total usable area; if it is usable, what norm was used for estimating it; the floor space for tax calculations…). Source: author's own work.
Then, using GRETL software, the econometric equations for the analyzed cities were estimated in the form of an equation (4) for the adopted assumptions, in which the price of a dwelling and the price of 1 square meter of a dwelling in a given city were the response variables, while the explanatory variables included the period, location, construction material, standard, type of ownership, time of construction, floor space and the number of rooms. Table 2 presents the partial results of the housing price regression function in the cities under study. 4 Source: author's own work.
From the obtained results, it is possible to conclude that the explanatory variables used in the equations explain -in 85% (for full prices) and in 45% (for prices of 1m 2 ) -the variability of prices in the cities under study during the years 2008-2012. Moreover, the majority of variables applied in the models turned out to be statistically relevant. Another source of information used in the study were the transaction prices of apartments with limited rights of ownership in Poznan in the period of 1996-2010. Data on over 18,800 transactions were collected. Next, the average prices and prices of 1m 2 of apartments were established for the period of 1996-2010 (states of features as the averages from the period under study were adopted). 
An identification of the seasonality of prices in the housing market
The most popular and most frequently used methods of distinguishing seasonal fluctuations from time series include the X-12 ARIMA model 5 and the TRAMO-SEATS procedure. The first method was developed by the U.S. Bureau of the Census, while the second -by V. Gómez and A. Maravall. 6 Both tools combine the classic decomposition of a time series into components connected to a trend, seasonality and an irregular factor, with modeling time series using ARIMA models. By applying these methods for smoothing time series, it was possible to remove seasonal fluctuations and random components from the series. In order to distinguish seasonal fluctuations in the time series of apartment prices in the analyzed cities in 1996-2012 and 2008-2012 , the X-12 ARIMA procedure was used. The most frequently used tests for identifying seasonality in a given time series include: Statistics 1998, vol. 16, ss. 127-152. 6 The results of the X-12 ARIMA procedure include, among other things, information about both of these tests. In the case of the analyzed time series, both the short-term (2008) (2009) (2010) (2011) (2012) as well as the longterm (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) ones, the tests showed no seasonality. Real values were estimated as well, but the above mentioned tests once again indicated the non-occurrence of seasonality. Only for the time series of the average prices of apartments in Poznan with limited rights of ownership in the period of 1996-2010 did the parametric F-test and the Kruskal-Wallis test confirm the occurrence of seasonal fluctuations (the results were negative for the average prices of 1m 2 ). Figure 6 shows the seasonal component in the time series of the average prices of apartments with limited rights of ownership in Poznan in the period of 1996-2010. The identified seasonal fluctuations for the transaction prices of apartments in Poznan with limited rights of ownership in the period of 1996-2010 indicate that prices of apartments in the 2 nd and 3 rd quarter are higher than the average prices for a given year, and lower in the 1 st and 4 th one.
Conclusion
In this paper, an attempt was made to identify the seasonal component in time series of apartment prices in selected cities of Poland. The study was conducted for time series established on the basis of simple and complex methods. The results of the tests for the occurrence of seasonality in time series indicate that the seasonal component does not occur in the case of the analyzed series. The obtained results may be biased because asking prices were used (the supply side), as well as a method of designing the housing price index that does not allow a "pure price change" to be identified in the case of the time series from 1996-2012. Seasonality in a number of transactions and prices in the UK and the USA is mainly attributed to two assumptions (KAJUTH , SCHMIDT 2011):
-married couples with children prefer to move to a new place in the summer (in the vacation period), because it would be more expensive to move during the school year, -moreover, married couples prefer owning a house or an apartment rather than renting, and most people get married in the spring or summer. Given the above, as well as the fact that most people in Poland get married in the 2 nd and 3 rd quarters, it is difficult to discover seasonality in asking prices, which constitute the supply side of the housing market.
The seasonal component was found in the case of transaction prices of apartments in Poznan in 1996-2010. The results confirmed that prices of apartments were higher in the 2 nd and 3 th quarters and lower in the 1 st and 4 th quarters than the average prices for a given year. It should be pointed out that no seasonal component was identified in the time series of the price of 1m 2 of apartments. 
